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摘  要 
第一章 18F-FDG PET/CT 在鼻咽癌临床分期中的应用 
目的：比较鼻咽癌患者应用 18F-FDG PET/CT 分期与常规头颈部 CT/MRI 分期
的差异，探讨 18F-FDG PET/CT 在鼻咽癌分期中的作用，以及对临床治疗决策的指
导意义。 
方法：62 例病理确诊的鼻咽癌初治患者按前瞻性设计的研究方案入组，治
疗前依据常规体检、头颈部 CT 或/和 MRI 检查等进行 AJCC 分期（第 6 版）；然后
行 18F-FDG PET/CT 检查后再次分期，以治疗后临床疗效和随访 6 个月以上的结果
分析 18F-FDG PET/CT 对 T、N 分期的影响。以一致性度量 Kappa 值进行一致性检
验。 
结果：18F-FDG PET/CT 检测到 1 例第二原发肿瘤，4 例远处转移，另有 1 例
在放疗 50Gy 时发现远处转移。常规 CT/MRI 分期与 18F-FDG PET/CT 分期中 T 分期
5 例（8.1%）不同，N 分期 19 例（30.6%）不同；18F-FDG PET/CT 较 CT/MRI 的优
势在于检测出颅底和上颌窦骨质的早期微侵润以及对最短径＜1cm 的颈部淋巴
结的定性；18F-FDG PET/CT 咽后淋巴结检出率 54.8%（34/62）；与 43 例同时有
MRI 的病例比较，PET/CT 检出咽后淋巴结的灵敏度、特异性和准确率分别为
94.4%，80%和86%。然而，PET/CT在T、N分期中诊断的不正确率分别为3.2%（2/62）、
8.1%（5/62）。18F-FDG PET/CT 分期与实际的 T，N，TNM 分期结果的相符程度都
达 96.8%。 
结论：18F-FDG PET/CT 检查较常规 CT/MRI 检查提高了鼻咽癌 T/N 分期的准确
性，尤其在 N 分期方面，PET/CT 对于较小的淋巴结定性有一定优势，PET/CT 能
较好地显示咽后淋巴结；改变了 19.4%(12/62)患者的治疗方案或具体实施过程。
18F-FDG PET/CT 应成为鼻咽癌常规分期方法的一部分。 
关键词: 鼻咽肿瘤； 肿瘤分期； 18F-FDG PET/CT 















目的：探讨 18F-FDG PET/CT 的代谢定量参数与初治鼻咽癌患者的临床分期和
病理类型的关系。 
方法：自 2009 年 3 月至 2010 年 10 月，病理确诊为鼻咽癌 AJCC 分期 I-IVc
期的初治的连续的 67 例患者按前瞻性设计的研究方案，每例患者治疗前 1 周内
查 18F-FDG PET/CT。分析代谢定量参数最大标准化摄取值（maximum standardized 
uptake value; SUVmax in primary tumor, SUVmax-P; SUVmax in cervical 
metastasis lymph nodes, SUVmax-N)、肿瘤代谢体积（metabolic tumor volume, 
MTV; MTV in primary tumor, MTV-P; MTV in cervical metastasis lymph nodes, 
MTV-N）、病灶总葡萄糖代谢活性(total lesion glycolysis, TLG; TLG in primary 
tumor, TLG-P; TLG in cervical metastasis lymph nodes, TLG-N)与病理类型
和 AJCC(American Joint Commission on Cancer) TNM (tumor-node-metastases)
分期的关系。 
结果：67 例患者中 57 例有颈部淋巴结转移（85.1%）；在原发灶肿瘤部位，
26 例病理 IIA 型患者 SUVmax(SUVmax-P)平均值为 9.3±4.0（中位值 9.6），40
例 IIB 型患者的 SUVmax-P 为 12.7±6.4（中位值 11.6）；在淋巴结部位，24 例
病理 IIA 型患者的 SUVmax (SUVmax-N)为 8.0±5.9 （中位值 5.9），32 例 IIB 型 
SUVmax-N平均值为10.9±7.5（中位值9.2）；病理亚型IIB 的SUVmax-P、SUVmax-N
均高于IIA型（P=0.030和 P=0.031）；然而，2种病理亚型在MTV-P, MTV-N, TLG-P, 
TLG-N 上差异无统计学意义。 
根据 AJCC 2002 进行 TNM 分期，不同 T 分期，SUVmax-P 没有明显区别，然而
MTV-P （P=0.001）、TLG-P（P=0.012）存在差异，随着 T 分期的升高而增大，非
参数 Kruskal Wallis 检验均有统计学意义；SUVmax-P 与 MTV-P 显著相关
（r=0.465，P＜0.001）。 
N 分期中，SUVmax-N (P=0.001)、MTV-N (P=0.001)、TLG-N (P＜0.001)在不
同 N 分期之间的差异具有统计学意义，亦随着分期的升高而增大。 
TNM 分期中，I 期至 IVc 期之间 MTV-P (P=0.030)、SUVmax-N (P=0.007)、MTV-N 
(P=0.004)、TLG-N (P=0.002)，在不同 AJCC TNM 分期中差异亦有统计学意义。 
结论：18F-FDG PET/CT 的 SUVmax-P、SUVmax-N 与鼻咽癌病理分化程度有关，














MTV-N、TLG-N 亦随着 N 分期的升高而增大，MTV-P、SUVmax-N、MTV-N、TLG-N 在
不同 TNM 分期也不同。18F-FDG PET/CT 有助于从分子生物学角度分析鼻咽癌临床
特点。建议将 18F-FDG PET/CT 的代谢定量参数加入 AJCC 分期和 WHO 病理分型系
统，将更有利于临床治疗决策的判断。 
关键词：鼻咽肿瘤；18F-FDG PET/CT；肿瘤代谢体积；病理；TNM 分期 
第三章 18F-FDG PET/CT 与 MRI 在鼻咽癌原发灶靶区勾画中的对比研究 
目的：对比研究 18F-FDG PET/CT 不同勾画方法之间及与 MRI 显示鼻咽原发灶
肿瘤靶区的差异，探讨 18F-FDG PET/CT 勾画鼻咽癌原发灶肿瘤大体体积（GTV, 












































关键词: 鼻咽肿瘤；可见肿瘤体积；18F-FDG PET/CT；MRI 
第四章 18F-FDG PET/CT 早期预测鼻咽癌患者放疗疗效的价值 
目的：探讨 18F-FDG PET/CT SUV 值在放疗或放化疗过程中的动态变化，分析
其与鼻咽癌患者临床指标、近期疗效、预后的关系，探讨 18F-FDG PET/CT 早期预
测疗效的价值。 
方法：62 例鼻咽癌患者治疗前、放疗 50Gy 时、放疗结束时以及放疗后 1 个
月分别行 18F-FDG PET/CT 检查，测量感兴趣区（region of interest, ROI）的
18F-FDG 摄取值（标准摄取值 SUVmax 和 SUVmean），ROI 的边缘定义为目测法的范
围。记录治疗前原发灶和颈部转移淋巴结 SUVmax-P、MTV-P、TLG-P、SUVmax-N、
MTV-N、TLG-N 等。放疗 50Gy 时的 SUVmax 下降率 ΔSUVmax 的计算公式为：[(放
疗前SUVmax-50Gy时SUVmax)/放疗前SUVmax]×100%。评价代谢疗效和临床疗效。
随访至 2011 年 5 月 31 日，根据随访结果评价 18F-FDG PET/CT 预测无远处转移生
存率的价值。 
结果： 62 例患者 100%随访，中位随访时间 17.9 月（6.2 月-26.8 月）；无
病生存时间 16.9 月（2.6 月-26.8 月）。鼻咽病灶和颈部转移淋巴结的 SUVmax 在
放疗中均呈下降趋势，放疗 50Gy 时即呈显著下降（P＜0.001）。在鼻咽原发灶中，














(P=0.029)。放疗后代谢完全缓解组治疗前原发灶 SUV max-P 低于代谢部分缓解
组（P=0.001）。单因素分析，结果显示，SUVmax-N＞15 或 MTV-N＞9cm3或 TLG-N
＞60 为影响远处转移的因素（P＜0.01）。Cox 回归多因素分析显示：影响远处转




型组与 WHOⅡA 型这两种病理亚型的放疗生物响应不同；治疗前 SUVmax-P 与放疗
后代谢疗效相关；治疗前 SUVmax-N 是影响远处转移的独立预后因素；18F-FDG 
PET/CT 早期评价鼻咽癌放疗生物学响应和预测疗效是可能的。 
关键词：鼻咽肿瘤；18F-FDG PET/ CT；疗效 
第五章 18F-FLT PET/CT 和 18F-FDG PET/CT 在鼻咽癌应用的对比研究 
目的：通过与 18F-FDG PET/CT 显像对比，探讨 18F-fluoro-thymidine 
（18F-FLT ）PET/CT 检测鼻咽原发灶和颈部淋巴结转移灶的可行性。 
方法：12 例初治病理确诊的年龄大于 18 岁的鼻咽癌患者自愿入组，签署知
情同意书，先行18F-FDG PET/CT检查后，第2天行18F-FLT PET/CT检查。评价18F-FLT
示踪剂在人体内的分布，并采用感兴趣区（ROI）技术计算鼻咽肿瘤、颈部淋巴
结转移灶、正常组织对 18F-FDG、18F-FLT 摄取比值。采用非参数的 Wilcoxon 检验
进行统计学计算。 
结果：12 例鼻咽癌患者的病灶均明显摄取 18F-FLT，诊断效能与 18F-FDG 一致。
18F-FDG 和 18F-FLT 分别作为 PET 的示踪剂时，鼻咽癌病灶的 SUVmax 和 SUVmean
在二者组间都具有显著性差异（P 值分别为 0.01 和 0.02），而肿瘤代谢体积（MTV）
在两种示踪剂之间的差异没有显著性；在颈部转移淋巴结患者的SUVmax，SUVmean
和肿瘤代谢体积两种示踪剂之间差异都无显著性；18F-FLT 在正常组织中，造血
骨髓显像明显，摄取值较 18F-FDG 的高；而 18F-FLT 在脑组织摄取明显低于 18F-FDG。 
结论：18F-FLT PET/CT 具有潜力作为检测鼻咽肿瘤的示踪剂，其临床应用值
得进一步研究。 















Chapter 1 The Effect of 18F-FDG PET/CT in Clinical Staging of 
Nasopharyngeal Carcinoma 
Objects: To compare the similarities and differences between computed 
tomography(CT)/magnetic resonance imaging(MRI) and positron 18F-deoxyglucose 
positron emission tomography/compute tomography(18F-FDG PET/CT), and research 
the effect of 18F-FDG PET/CT in the clinical staging of nasopharyngeal carcinoma 
(NPC).   
Methods: sixty-two patients with biopsy-proven NPC were staged with AJCC 
staging system prior to treatment according to routine physical examination, CT 
or/and MRI of head and neck examination. The results of 18F-FDG PET/CT were 
restaged, and analyze the effect of PET/CT on T and N stage from the clinical effect 
after treatment and the results of more than six months follow-up. The cases with 
distant metastasis or/and the second primary carcinoma were excluded after PET/CT 
examination. The respective findings were reviewed independently and then 
compared with each other. 
   Results: One case of second primary tumors and four cases of distant metastasis 
examined by 18F-FDG PET/CT. PET/CT scanning restaged the TNM stage were 
excluded. Another one case was excluded because of being found distant metastasis 
by 18F-FDG PET/CT. PET/CT at the cumulative dose of 50Gy according to the 
protocol. With regard to T staging, PET/CT showed a discrepancy with head-and-neck 
CT/MRI in 5(8.1%) patients. With regard to N staging, PET/CT showed a discrepancy 
with CT/MRI in 19 (30.6%) patients. In addition, the detection rate of retropharyngeal 
nodes in PET/CT images was 54.8% （34/62）. And the sensitivity and specificity and 
accuracy were 94.4%, 80%, and 86%, respectively, which were compared with MRI 
in 43 cases. Among the discordant cases, PET/CT was superior in demonstrating 
micro-invasion in skull base and maxillary sinus and small neck nodes. Although the 
incorrect rate of PET/CT was 3.2% (2/62) in T staging and 8.1% (5/62) in N staging, 














were all 96.8%, with a high clinical value.  
Conclusions: The 18F-FDG PET/CT scanning had higher accuracy of stage TN 
of NPC than routine CT/MRI examination, which made treatment plan and concrete 
management of 19.4% (12/62) patients change. Especially in stage N, PET/CT is 
more accurate than CT/MRI for determining cervical nodal metastasis and should be 
the better reference for the neck status. And PET/CT can show the retropharyngeal 
lymph nodes better. PET/CT is suggested for the initial staging of NPC patients as a 
part of routine. 
Key Words:  Nasopharyngeal Carcinoma; TNM Staging; 18F-FDG PET/CT 
Chapter 2 The Relationships between the Metabolic Parameters of 
18F-FDG PET/CT and TNM Classification and Pathology Subtype in 
Nasopharyngeal Carcinoma 
Objects: To evaluate the relationships between the metabolic parameters and 
American Joint Commission on Cancer (AJCC) tumor-node-metastases (TNM) 
classification and pathology subtype of World Health Organization (WHO) in 
nasopharyngeal carcinoma (NPC) patients by fluorine-18 fluorodeoxyglucose positron 
emission tomography/compute tomography (18F-FDG PET/CT). 
Methods: sixty-seven consecutive newly diagnosed NPC patients were 
prospective enrolled into this study. All patients underwent 18F-FDG PET/CT scans 
within one week before therapy.  The maximum standardized uptake value 
(SUVmax-P, SUVmax in primary tumor; SUVmax-N, SUVmax in cervical metastasis 
lymph nodes), metabolic tumor volume (MTV-P; MTV-N), total lesion glycolysis 
(TLG-P; TLG-N) were recorded. The metabolic parameters were analyzed against 
disease characteristics, including pathology subtype of WHO and AJCC TNM staging, 
respectively.  
Results: There were 57 (85.1%) patients having cervical lymph node metastases. 














(WHO type IIB) was 12.7±6.4 (median 11.6), and was significantly higher than that of 
the poorly-differentiated squamous cell subtype (WHO type IIA) 9.3±4.0 （median 
9.6）and in the primary site (P =0.030). There was also significant difference in the 
mean SUVmax of the involved lymph node by pathologic subgroup [10.9±7.5 (median 
9.2) vs. 8.0±5.9 (median 5.9), P =0.031]. No significant different was found for 
MTV-P, MTV-N, TLG-P, TLG-N by the WHO pathologic subgroup. 
The value of MTV-P (P=0.001) and TLG-P (P=0.012) increase with the rise of 
T-stage according to the AJCC 2002 staging, though there was not significant 
difference between SUVmax-T and the T-stage using the parameters Kruskal Wallis 
test. However, SUVmax-T significantly associated with MTV-P (r = 0.465, P < 
0.001). 
In N-stage , SUVmax-N (P=0.001), MTV-N (P=0.001), TLG-N (P＜0.001) were 
statistically significant differences among the different N groups. 
There were also significant difference between MTV-P (P=0.030), SUVmax-N 
(P=0.007), MTV-N (P=0.004), TLG-N (P=0.002) and AJCC TNM classification 
system from staging I to IVc.   
Conclusions: Significant increases in MTV-P and TLG-P in T-stage, and 
SUVmax-N, MTV-N, TLG-N in N-stage. WHO type IIB disease had a more high than 
type IIA disease in SUVmax –P and SUVmax-N in NPC. Therefore, pretreatment FDG 
PET/CT scans help to discover the clinical characteristics on the level of molecular 
biology in NPC. Our findings may suggest a complementary role of these parameters 
to TNM staging and WHO pathological system in prognostication of NPC patients for 
more valuable treatment management. 
Key words: Nasopharyngeal Carcinoma; 18F-FDG PET/CT; Metabolic Tumor 
Volume; Pathology; TNM Staging 
Chapter 3 Comparative Study of Gross Tumor Volume (GTV) Shown 
on MRI and 18F-FDG PET/CT of Nasopharyngeal Carcinoma 
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